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(54) ALUMINUM FORGED COMPONENT AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum 
forged component having a fine and uniform crystal 
structure, and superior mechanical properties free from 
spread, and to provide a method for manufacturing the 
same. 

SOLUTION: This manufacturing method comprises 
heating an aluminum alloy material which includes 0.40- 
1.30% Si, 0.60-1.20% Mg, 0.15-0.50% Cu, 0.04-0.35% Cr, 
0.7% or less Fe, 0.25% or less Zn, 0.15% or less Ti, and 
1 .0% or less Mn, at a temperature (t) in a range of 450- 
560° C, then hot-forging it while keeping the die at 50- 
400° C, further making solution treatment for 0.5-12 
hours at a temperature T in a range of 520-560° C, 
having a relationship with (t) of T<0.025t2-24t+6280, and 
then artificially aging it at 140-200° C for 0.5-12 hours 
to make the crystal grain sizes so fine as 100 i m or less. 
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mm] vmv%}-t£&immzmu, 

C © cfc 5 ft T ;U 3 ~ Ailiit§|5 D a n ©t?^a^^-r 

S i : 0. 40-1. 3 0%, Mg : 

0. 60-1. 20%. Cu : 0. 15-0. 5 0%. 
C r : 0. 0 4-0. 3 5%, F e : 0. 7 %«T. Z 
n : 0. 2 5%«T. T i : 0. 1 5%«T, Mn : 

1. 0%tTF£#i?7 ;u s -9 A^Mtf4£ 4 5 0-5 
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1 ] mmtbV. Si : 0 . 40-1. 30 
%. Mg : 0. 60-1. 2 0%. Cu : 0. 15- 
0. 5 0%. C r : 0 . 04 — 0. 35%. Fe:0. 
7%JiTF, Z n : 0. 2 5%y,T. T i : 0 . 1 5%k>. 
T. Mn : 1. 0%feTF. £§gf$7;US --9 AfccfcyqFnJ 

&& i o o umvxr<Dm&®m*ffi%.x^z>ct*&m 

<b -f S 7->t< 3 ~ -9 A^®gp n n Do 
CfS*^ 2 ] StSfctr. Si :0. 40-1. 30 
%, Mg : 0. 60-1. 20%, Cu : 0. 15- 
0. 5 0%, C r : 0. 04 — 0. 35%, Fe:0. 
7%fe(T, Zn : 0. 2 5%«T\ T i : 0. 1 5%fe( 
T. Mn: 1. 0%J£JT. gW7A-S Afci^oJ 
iHflWW&*£rtrr STA' 5-^7 A6&ttft*4 5 0 "C 
«±5 6 0 °C«T©SJK t (Cjn^ Ur«HW«kJi*ff «c 
l». 5 2 0 °Cei_h5 6 O*COT0SJgTCC*WS»fWfc 

T^O. 0 2 5 t 2 -24t + 6280 

©M{££*t-£ c t*mk£? zmm l fei£©7;u s 

c 3 1 mriBT s - -9 A^fetm "* jfift t «cjn 

mbtc<D%. 5 0-4 0 0'Ct,CUftVtc&M*mi,>X& 
mm&h{±±tf'3LT<Djm®&i:ftrj:i.\ 0. 5-12 

m<ommmm<D(D % x 140-200 •ctcfcw* 
0 . 5-12 n#ra© Aii^a* Jfi-r ct&wmt-rzm 

#E 2 ia«©T A 3 - "9 Aig^|5 a a D CDS^& 

»ss-c©ET3*sr (%) ijn»affi(t) titfwta 

S (T) ©rate, 

T^O. 025 (t-r-410) 2 +520 

- ■> Ajgj*gp 0 a n ©f^g#a o 
[#6W©§fc!ifflft:ianjn 
[000 1] 

. SS&mfflSPa^:^* i f •SSfl©««gp? a (c 
ilffl 3 +i S T ;u s - ■? A^i*g|5 D a p. fc<fco'c © J: 9 ft: r 

>b 3 i ■? A»5j&gPp a pIJf^^ffi4C^T Z> h (D Vtlb 
[0 00 2] 

[SE*©firri5] gf&i&ffl3Pp a p«::tet,:.rtt. mi^'S 
«fb©SfSicj& d r t;u s - <o ^m^&^-fDmf a*ii<& 
i < (c+f-x-o^g >gp n a p^fc-^r«. -e© 

gatt*i**orT^ 3 M,um^&(omm^mmu 
c©«t ^ ^cfisassftg,© ^ mast. ~m 

itett©tlj£><5. A 1 -Mg - S i ^^©^R^jS 

■fta^fflStirfco. fir, U&<DT)Vs. =.VJ»m& 
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5 o •csaKKflt-r*©**— ofc. 

[0 00 3] 

£tt¥4©MfcSJg£4 5 0 -Caigi LTl>fc«©liS 

II) b$cc, ^fi©ffi$Sfb#i£G. ccffitefttctaa-r 
€>^«WftK©fgT. K6o# #!6£-f 5 <b I ^ fflMftf 
^S. #iC. 0. 2%S^3 0 0MPa?:ii5t 
&. 1 0%?rjax6f*O'ffi4W-r-5>M^Cfct,irW. $ 
10 Sb/cp a p«?:ffSCi*5itU< . (B^*m49ttfatc*-^ 
< SP Q a pi£it£t^6£f#ft:t,>©#3gt£r& 0 . C ©<fc 9 

JEtt 4>© i -T 4 C i #t£*©7 to 5 - -9 A$gjgg|3 n a „& 4 

[0004] 

[^©@B«J] ##6HJ3«:. g£3fc©7->l'3->9AS£fcgg|5p a o 
fc«*SWtt»*«A/fcTJl/ 3 x >9 AiJiggp D a a te J; C>'-e© 

20 m&tjmzmm-rzct&mmtoT^z. 

[0 00 5] 

«?if-< < . A 1 — M g - S i »^©««flejttDBKR 

— &&©<Lt-&C£#r£, «e.o»©«cC»$3£ft:«« 
30 [0 00 6] $2&BjJ«. C©J; 9ft:^Dm«:S-0< 4>©T 

*ot, ^HJCc^bSTJUS-^A^jfiSPp^tt, Sit 
ib-C, Si : 0. 40-1. 30%, Mg : 0. 60- 
1. 20%. Cu:0. 15-0. 50%, Cr:0. 
04-0. 35%, Fe:0. 7 %«T, Zn:0. 2 
5%fe(T. Ti : 0. 15%«T, Mn : 1. 0 %& 
T. m&T Jl 3 ~ <J A fc J: CJCp pJigW^,fflf5 =&^wr -s 
TJU 3 - V A^#^ 6 ft 0 , MJItftS 10 0m m«T© 

itspscc *» «• 5 c © <t 9 fe ^ * m m b tc m&D mm * 

[0 00 7] *^(C^t>-ST;U 3 i. >J AfiJi&g(5p a p©i!J 

a^ffitt. ±ier;u 3^-7 A^®g|$p D p©Mii(c/!tiift: i> 

©■C*-?r. WMttV. S i : 0. 40-1. 30%. 
Mg : 0. 60-1. 20%, C u : 0 . 15-0. 5 
0%. C r : 0. 0 4-0. 3 5%. F e : 0. 7%&. 
T, Zn : 0. 2 5%WT. T i : 0. 1 5%«T. M 
n : 1. 0%fe(T. JSSPTJL-3 - -7 A*j JcO'^ofjl^ 
M«f«r$Wr&7Jl/ 3 --9 A^tt***4 5 0 'CJi/.Jb5 

6 o -cy.T©sa t (cjn«iur«nffljajs*tf 5 2 

50 0 °CJW± 5 6 0 •CfcTFoa&Ttctett SfgftfbMIi©© 
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ijgftftSJgTiZWC. T^O. 025t 2 -24t + 
6 2 8 0 (DfflfaZm? Zmf&t LtcC tzwmt Urfc 

A£#f;f$4£raS t (cSDSitfc(D%. 5 0 - 4 0 0 °Ct,C 

Srffftl^ O. 5- 1 2B$^©?g{${tMIiI©©-f3. 14 

0-200 *c«c few & o . 5-i2 mm<D Axm^m 
r«. «HB«uai«ji«:*jw*ffl»3i*»e)tt±tf»ji*-c 10 

©JIT^r (%) tftUKBaff (t) £»tt{fcflfiT 
CO ©IfflCC. T^O. 025 (t-r-410) 2 + 
5 2 0<Dfflm*m?Zm&±btcC£Z'&WLtb. T)l 
5-3 A® j£§|3 Q a a©S?j*#7£ (C te &* S C © i 5 sM&fiS* 

«r» u /ct£#© mm * »sw s fc »©*® £ u r t > * . 

[0 0 0 8 ] 

c ftwortm ] w & r s - a fi}ii§i$n a n 

». A 1 -Msr-S Tttto%»j6fflMSiO 
rjA<fflc^tirt,^6 o o ojR^^-^i-r** 
o-c&zfrh. mm. (T6M) >&js-rc itc io-c 20 

MgteiO'S i£Jt£#£f 
4fiR^HfiS**afb^S<tftfc. 1 0 0 Mm 

«Tr**atBiatt*«Afcfc©'Cfta3&»6.-o. 2% 
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-S i &££&tm&ffiifflaL t CC) (c^LTiMSJig: 
ftfcfrftl*. 3 6«CjRjt^F©WiBflffi»SKt CC) £© 
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ft. ^f&©fMi=&ft& £-©RMsaE&«co^r smht 

4. 8MB. ^^©^WS«»S% ; $rSR*-r-2)o 
[00 1 1] S i : 0. 40-1. 3 0% 
S i«. ^C^SMffis^UrMgz S i^tiftB^ 
*£j$OrT^3i"?A££©»a*|Sj±3-tf-5j£»-C 40 
0. 4 0%fc^fcttl>£&Jgffi±©^J|ij!>H-# 

(cffenr, i. 3 0%^ffl^5i^©raiitt7!)W«c 

btv5Ci^5®r, 0. 4 0-1. 3 0%©fffl£ 

[0012] Mg: 0. 60-1. 20% 
MgB, ±l2©J:-5tc. S i£ifc&CMg 2 S i ^tffW^ 
**RSOr^fe©5SS*iai±3l±S*J. 0. 6 0%*itS 

viicv^^tenmi+frtcm^n-r, ma. 20% 

iMx.Z>MXmr£{tTZ<DV. 0. 6 0- 1. 20% 
©fBffl£f £i&g#*S„ 50 
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[0 0 1 3 ] Cu : 0. 15-0. 5 0% 

c u WWSMfctc <fc o r v h y y ? M&feftl.icm^ 

S-«+4»#***5„ CuMWO. 15»Kj(|fc<tt» 
£C©<£ 5 tm¥ki$nwtc < , jttc 0.50 %&jtgx. & 
£»iSf*. Wfttt^{fr4©t?. 0. 15-0. 50 
%©IbH£T6„ 

CO 0 1 4 ] C r : 0. 0 4-0. 3 5% 
CrB. ISSiS©tI^{fc*Ki±-r*«!i**WO. SRT 
5 --5 A^£©i£3£g • iftf3ttfbCC^f -5**. 0 . 

o 4 %*iif r« c© ^ feflMfrwagfiF-r* 0.35 

«*iB**4»jttt*a*5Sti*s*4©r. 0. 0 4 
-0. 3 5%©SEH£-f So 
[0015] Fe : 0. 7 %fcTF 
Felt **tf8j<fcLTfifcfo*i. 0. 7%*jax-S£Fe 
3fiSW1»tC«fc«J«CJ { 3&JfiT"r4A:». 0. 7%«T£T 
S. 

[0 0 1 6 ] Zn : 0. 2 5%feJT 
Zn«*|fctl£GTift:bft, 0. 2 5 %£iSx-5> £Itl£ 

*KA*ntt#«3Hfb-rsfcft. o. 2 5%jjrF£-r&. 

CO 0 1 7 ] T i : 0. 1 5%«T 
T i tt. ISatt©«IBfb«:*F^-i-*7cJRt?***s. 15-S 
«c£W*£ 5 C£ «:£*©-?. -e©±Rgffi 

£0. 1 5%£-r£„ 

[00 1 8] Mn : 1 . 0%JiCF 

M&WC* 1. 0%^©^^^S5fflr*^»DT4^S3&3 

C0019] tSHttS :100m m«T 
JJB^RR»%*»-r * TJU 5 - ? A^©«3;ffiS|5D a aW: 
fet^Ttt, -?-©^S&S5: 1 0 0 /iiri«T£-rSC<i:fC 
«t«3. 0. 2%mi)ft3 0 0MP a?rjfa^.-2>liW{W?4-a 

C 0 0 2 0 ] W^ttl^iae t : 450-560°C 

®&m<Dttnto®:&&im < k -s £ . ®Ji^©^»jgia 

^f*fbM«B#*£'{c^D5M^©ffl^b*WJ*iJ-rs^ 
*^ 4> s . coi^j&MB. 450 °c*it r-ttf# 6 n 

T, 1(C5 6 0°C^Mx.€,£SKTJUS^^A^©^ 

cz>tc&>, mtftnhaa t*45o~5eo "c©sjs«5 

[0 02 1] ®f*fb?ggT : 520-560 *C 
SftfbMUt*. Mg 2 Si ^rTJU 57MJ, i/^itJKH 
jgSi+S /c*, 5 2 0 'C«±iC#fg-r &!&ga** *3 . ± 
!2FI«tCSJairg»*l»±r4/c»tc5 6 0 °C«T£-r-S> 
C£*^S-C*2)„ *fc. c©jgft:fbMa{c t fc-5t:fijjft 



r . 3 h icmt u < i*tmimm& t t hhsst^ r * 

(%) «CjSi;rS«:{bjaST©±|lR«:K3t-r*C 

s-c*4. ttfc, gft{fcAaa^p««:oi,>rtt. Mg 2 s 

*JU^-?fi»4iBW4«^i3&>6. 0. 5~12B#|BjgS 
[0 0 2 2] £8jS£# : £Sj&a: . KT3§ r 

m* icmi^z &m<D saw . * c«sfltM!it& 

{t«Cjrarr*C£*6. 5 0-4 0 0 •C©fiffi|gH(C0R 
SfL-C*J< Ci*iMS t/t>. T&to-fe. £M?&K#5 0 10 

«fc *) ISMfcWfcWt-i- 5 C £ i tt D . 400 'C^iBi £ 

r^r (%> a**<*44, 7 r 4*-mm?mx* 

ft. *MSWte*###3ft.5rti. fmsrfm r #5 0~ 
4. ttfc. ET$rtt. ;X3C©<fc5K:SiS3ftS. 

r (%) - ( 1 - (shbsm-so / (ttsastra-tt) > 20 

x 1 0 0 

[0 02 3 ] AII^S* : 1 40-200'CxO. 5-1 

ai^w, m g , s i mmmm^ma: a^m-icvi 

ttdttT. v h -J 9 ?X®M£ffl±Stt&ft:#>K:fT% 
5 fc©-C* »J . flBRSKW 1 4 0 °C*!®rttWW(cfiB$ 

w*sr *©-c^se*jai<t*)ti. 200 °czmz.z> t 
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sz si*tfftB3#4c<t #-c sr. 12 B$iBi*je*. /c 

<b L . Stt*c5fiS*$3£{C|$i± 3 & c £ < tt 

[0024] «*ttns»jfls t . Krm r . &#{b»KT 

©tBSffffl 

±K0fcJ:3ic. tmsnJRffifltt. JIT^r teJctffgf* 

&«r # . 3Pa a n c«®@ «c *» 1 » r 
xffc«3ti4ci^6, cft6*5&:fiLTiJip-f £ 

«^0-Ctt<. ffi5©R«j&*IB«>6ft4. rttfo%. M 

jM4©ti*tf t*i»± L/ r^jewtc en s «fc 5 

tc. 1 0 0 umfetT.ittSeS^fflffl^i&JI^-r 

HJ3ft-STul=0. 0 2 5 t 2 -2 4 t + 6 2 8 0© 

ET$r (%) *»6miJ3ft.5Tu2 =0. 02 5 (t 
- r - 4 1 0) 2 + 5 2 Q©fi4-rSCi3Wa*0(,>. 

cne.©^ff«5H^a i (c^-r. 

[0025] 

[0 02 6] mi ICjjkTltmi&ft&mTZTJl 5 

[0027] 
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ft * * » (S*%) 
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Mg 


Cu 
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F a 


Z n 
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Mn 
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0.205 


0. 25 


0.01 


0. 02 
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[0029] ±ia»iiffl«*4*fflc»T. »jS^©tW4jn 

Mfiftt *37K*S. Sf*fbSgT£2?J<iil(C^fb3-tfA; 
T?!»IBI«it 41f tt (, ». AXB#^I>&SS U fc^©^ o n a 5K40 
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3 8 8 


3 5 6 


1 7 
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5 5 0 


3 8 0 


3 5 0 


1 1 








3 
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5 5 0 


3 8 7 


3 5 5 


1 0 
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5 1 O 


3 4 3 
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htc^tmc J: <9 Mi* *tf ft o » , £f#fc, £ 

fc. igftfbMffiB^w: 2 . SBSlWtu AIB^Mi. 1 
8 0 °CX 6 B#fifl©£# Ltc. 

[0032] mmmnam t * 5 4 0 -c. r = 7 0 % £ 

b (lot. 0. 025t 2 -24t+6280=6 1 
0, 0. 025 (t-r-4 1 0 ) 2 + 520 = 61 

o ) , mmm&T* 5 5 0 -ct u/ckw 1 cc^^r 
wits. '-mcit+j - < 5 > * ©fttifcajta t?* -5 

ciffllBSnfc. s ^ affile -?i>-c4>, 06 
KiR* «fc -5 «cajffl35ciffi»«:^b. ¥£ltt&tt*j8 Om 

[0 0 3 3 ] tt&Alttfil£ t^5 00 'C(CfgT$ tt, r 
= 70%£U(0. 0 2 5 t 2 - 2 4 t + 6 2 8 0 = 5 
30. 0. 025 (t-r-410) 2 + 520 = 53 
0) . «»B$tc2*«At/fcSH5l2«::bt,»T«. TOSH 

4 5 0 'CCCfSTS^/c (0. 025t 2 - 24t + 62 
80 = 542. 5. 0. 025 (t-r-410) 2 + 
520 = 542. 5) 13*43 "C«. ©iSB#OM^Afi*5 
?6fcA#t>C £*>e>. f#F42 £ft»Kf¥&A€>j$£ls 

[0 0 3 4] Wfflifil t * 5 0 0 'C£ 0 (tot, 
0. 025t 2 -24t + 6280 = 530, 0. 02 
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ST^5-OA$t«tg|5 D a n tt. Si :0. 40-1. 30 
%. Mg : 0. 60-1. 2 0%, Cu : 0. 15- 
0. 5 0%. C r : 0. 0 4-0. 35%, Fe:0. 
7%«T. Zn : 0. 2 5%JiTF. T i : 0. 1 
T, Mn : 1. 0%KTR&$frT->US -^A-^fe*>6ft 
0 . JSA&g lOOy mfetTOtSfflffl^^fig^/c 4>©r 
0. 2%W2jj&13 0 0MPa&jB*.SifiRS& 
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